The paper examines the relationship between domestic investment, export and economic growth in India during 1970-71 to 2007-08. Using Johnson's cointegration methodology the study found the presence of a long term relationship between investment, exports and the economic growth of India. The study further shows that only domestic investment significantly contributes to economic growth both in the long run and in the short run. The export, though, has positive relation with economic growth, its contribution has not been found to be significant. The policy implication is that India should continue to focus on domestic investment while diversifying investment towards promoting export sector through investments in infrastructure.
Introduction:
The Indian economy has been experiencing a modest economic growth since the decade of seventies. The annual compound growth rate of the gross domestic product (GDP) for the period 1970-71 to 2007-08 was 5.58%. Domestic investments played a key role in its growth process. The annual compound growth rate of domestic investment measured by gross domestic capital formation (GDCF) was 7.64 % for the period 1970-71 to 2007-08. The economic growth of India has been for the most part facilitated by domestic savings and investments. GDCF as a percent of GDP more than doubled from 15% to around 38% during the period. These investments in the form of GDCF have led to an increase in the country's production and output measured in terms of GDP (Singh, 2009 ). This goes well along with the implication of neo-classical growth models which emphasize the importance of savings and investments for economic growth. Basu (2008) has hailed this rise in savings and investment to be the most important macroeconomic development in India since 1970s, while Shome (2006) and Mohan (2008) advocate the need of enhancing investments for supporting higher growth rates. India has made a remarkable achievement as its domestic investment has grown from 15.05 % of GDP in 1970-71 to 37.71% of GDP in 2007-08 but gaining further increase of the same magnitude and at the same rate will be easier said than done and in the neo classical framework the recent surge in investment rates may have a minimal effect on the country's growth rate in future (Robertson, 2010) . There are also fears that continuously high investments may eventually be at the cost of current consumption and might lead to the funding of projects with low rates of return (Krugman, 1996) . Investment is a necessary condition for sustaining economic growth but that's not sufficient and investment beyond a level makes investment led growth strategy unsustainable as it leads to excess productive capacity which further leads to deflation, financial instability and unemployment, thereby hampering growth as it happened in East Asian countries before the crisis in 1997 (Garnaut and Huang, 2005) .
Another important determinant of growth is trade and the gains thereof as brought about by prominent models like absolute advantage and comparative advantage. The gains from trade are because of specialization, increased capacity utilization, reaping of the benefits of economies of scale and improved productivity. The annual compound growth rate of exports was 9.36% for the period 1970-71 to 2007-08 but Dashmishra (et.al, 2010) did not find a causal relation between export and GDP growth in India during the period 1970 to 2004. While Tendulkar (1999) has attributed the laggard performance of the export sector to the labor intensive nature of India's exports and Banik (2007) has blamed it on poor infrastructure and supply side bottlenecks. Though India did not have a vibrant export sector in the pre liberalization period, that is, before 1991, but Poddar (2004) affirmed a boom in exports since the reforms of 1991. The reforms of 1991 and subsequent measures dismantled the licensing system, reduced tariffs, phased out quantitative restrictions, made the exchange rate system market based and liberalized capital inflow. These reforms transformed the Indian economy from an inward looking economy promoting import substitution policies to an outward looking economy actively practicing export promotion policies. The growth rate of GDP for the pre-liberalization period (1970-71 to 1989-90) was 4.46% which increased to 6.3% in the post reform period (1990-91 to 2007-08) .
Export led growth strategy has been vigorously emphasized by Michaely (1977) , Balassa (1978) and Darrat (1987) particularly for developing countries. This export led growth is also supported by the growth rates of South Korea, Taiwan, Hong Kong and Singapore since seventies and China presently. But recently after the East Asian Financial crisis of 1997 and the recent financial crisis there has been a marked change in this approach as is observed in the Trade and Development Review (TDR, 2010) which urges against using export led growth strategy alone as all countries cannot be net exporters at the same time and more importantly as the global demand in general and United States' demand in particular is destined to be low owing to the recent recession. Also for developing countries like India, emphasis on exports leads to compression of wages and it leads to unemployment. In such a situation domestic demand assumes further importance, whereby domestic investments in fixed capital formation leads to an increase in domestic demand as there is a corresponding rise in wages and employment.
These three macroeconomic variables are interrelated as investments lead to production resulting in growth and also when the produced output is exported it leads to growth. Moreover as the growth process of a developing country like India depends upon imported capital goods, it is a compulsion to have foreign exchange reserves which can be augmented by exports. Also, exports leads to investment, investment stimulates further investment and finally leads to growth (Jha, 2006) . Past researches had ascertained cointegrating relationships between growth, investment and exports for Japan (Amano, 2005) , Greece (Dritsakis et al., 2006) , Romania (Marinas, 2007) , Vietnam (Anh, 2008) , korea and Taiwan (Yoo, 2008) , Turkey (Akhtar et al., 2008) , Nigeria ( Chimobi, 2010) , China (Herrerias and Ortis, 2010) , and Malaysia (Tan and Lean, 2010) . These studies have had used cointegration to study the impact of export and domestic investment on the GDP. In these countries, economic growth was stimulated both by investments and exports. Although for India, some researches (e.g., Sinha, 1999 and Kaushik et al., 2008 ) established a cointegrating relationship between economic growth, export instability and investment, but as per the review done by this study there have been no major studies to determine in the multivariable framework as to which strategy, whether export or investment, or both has led to growth in India. While analyzing the relationship between economic growth, domestic investment and exports, the paper aims to examine the relative contribution made by domestic investments and exports in the economic growth of India since 1970. The importance of this study stems from the fact that the dynamic linkages between these macroeconomic variables will have important policy implications.
Model Specification and Methodology:
Based on the methodology of the above reviewed studies this study aims to find the relationship between economic growth, domestic investment and exports. As is evident from the review of past studies on various countries there is a cointegrating relationship between economic growth, domestic investments and exports. The long run growth model this study aims to estimate is:
Where, GDP t is real GDP obtained by deflating nominal GDP by wholesale price index in time period t.GDP is taken as a proxy for economic growth. GDCF t is real gross domestic capital formation obtained by deflating nominal GDCF by wholesale price index in time period t. GDCF has been taken as a proxy for domestic investment. X t is real export measured as ratio of nominal export and wholesale price index in time period t.
For estimation purpose, the choice between linear and log linear model is important because the functional forms affect the explanatory power of the variables. Kmenta (1986) argued that the misspecification of a functional form may result in misspecification of an error term, which in turn results in violation of assumption of the Ordinary Least Squares (OLS) method and hence affects efficiency and biasness of the parameter. There are different test for the selection of appropriate model, however Khan and Ross (1977) , Boylan et al (1980) , and Doroodian (1994) are of the view that the log linear model should be preferred over linear model because of certain advantages associated with it. It allows the researcher to interpret the coefficients of the dependent variables directly as elasticities with respect to the independent variables. Therefore, we have a constant value of elasticity for the entire set of data. It is also useful for accommodating the hetreoskedasticity problem (Goldstein and Khan, 1976) .
Where ε t is white noise error term and is normally distributed. l indicates the natural logarithm of the respective variables.
Annual data has been used for the period 1970-71 to 2007-08. The data on these variables has been taken from the Handbook of Statistics published by Reserve Bank of India and the Economic Survey of India published by the Ministry of Finance, Government of India. Since the data used in the present study is time series in nature, the study begins the analysis by examining the time series properties of the data. If all the variables are stationary, we can apply OLS method to estimate the nature of relationship among the variables. If they are non stationary, application of OLS method may give spurious result (Granger and Newbold, 1974) . In such cases, to examine the presence of long run relationship between the variables, the cointegration and ECM is considered to be the better method. When the variables are non stationary at level but are integrated of the same order, there can still be long run relationship between them if they are co-integrated. The variables are said to be co-integrated if a linear combination of these variables are stationary. When the variables are co-integrated it can be said that there exists a stable long run relationship between the variables. Once the cointegration among the variables is established, the ECM is estimated to examine the short run dynamics of the relationship.
In the present study, in order to test the order of integration, the Augmented Dicky-Fuller (ADF) test and Philips-Perron (PP) test is applied. To test the presence of cointegration, the Johansen (1988) approach has been applied. In this method, the number of cointegrating relations is tested on the basis of trace statistics and maximum Eigen statistics. Once presence of cointegration is established, we estimate an ECM that includes both long run and short run information.
ECM consists of two types of components. One, error correction term with one period lag (ECT t-1 ). The coefficient of error correction term () is the feedback effect or the adjustment effect. Two, the first difference lagged regressors, the coefficients of which (α 2i, α 3i, α 4i ) are impact multipliers (short run effects) that measure the immediate impact that a change in regressors will have on the dependent variable. And, ε t is a white noise error term.
Empirical Analysis:

Unit Roots and Cointegration (Long run dynamics):
As the Johansen's cointegration requires the variables to be integrated of the same order, we apply ADF and PP tests to determine the order of integration of all the variables. The results of ADF and PP tests are given in Table 1a and 1b. The table shows that the test statistics of all the variables at level are less than the critical values. Hence the null hypothesis that all the variables are non stationary at level is accepted. The tables further show that the test statistics of all these variables at first difference are greater than the critical values, hence it is concluded that all these variables are integrated at order one. Also, the result of cointegration and ECM is significantly affected by the lag length of the variables. A maximum of three period lag is taken to find the appropriate lag length as the present study is using annual data and on the basis of Schwarz Information Criterion (SC) a one period lag is taken to estimate ECM ( Table 2 ).
The results of cointegration analysis are given in Table 3a and 3b. The tables show that the trace statistics and maximum Eigen values are greater than the critical values at 5 percent and 10 percent level of significance respectively, for no cointegration (r=0) and less than the critical values for at least one cointegration (r≤1). Hence it is evident that there is one cointegrating vector among the three variables included in the model. In other words, there is a unique long run equilibrium relationship between GDP, GDCF and exports of India. The long run relationship can be expressed in the following form: lGDP t = 4.617315 + 0.725058lGDCF t + 0.022724lX t (0.51648) (0.12190) (0.09304)
The figures in the parentheses indicate the standard error of the coefficients. The normalized cointegration equation shows that both the coefficients have positive sign, as expected. The significant relationship between domestic investment and GDP with a coefficient of 0.72 implies that a 10 percent increase in domestic investment leads to about 7.2 percent increase in GDP. Export, however, is not found to be significantly affecting GDP growth. This finding is also supported by Dashmishra (et.al, 2010) who did not find a significant contribution of exports in India's economic growth. A probable reason could be the considerably slower pace of trade liberalization.
Estimation of Error Correction Model (Short Run Dynamics):
The result of the ECM is given in Table no . 5. The model seems to be fit in the sense that it satisfies the diagnostic test. The result of the diagnostic tests shows that there is no serious problem of either serial correlation or heteroskedasticity. The error term is also found to be normally distributed. The coefficient of the error correction term with one period lag is negative and significant signifying that the above long run relationship is stable and unique and any disequilibrium created in the short run will be temporary and will get corrected over a period of time. The magnitude of the coefficient shows that GDP will adjust about 29 percent of its total deviation from the long run equilibrium level in one time period i.e. in a year. The result further shows that domestic investment has positive and significant relation with economic growth of the country in the short run as well. Although export has a positive influence on GDP but its contribution is not significant.
Conclusion:
Using time series data for the period 1970-2008 the study attempts to assess the relationship between economic growth, domestic investment and exports in India. The variables are first tested for stationarity using ADF and PP test. As all the variables are integrated at order one the Johansen's cointegration and ECM are applied to get the long term and short term relationships respectively. The trace statics and maximum Eigen value indicate one cointegrating vector, implying a long run relationship between the variables. All the variables under study, that is, gross domestic capital formation and exports are found to have a positive relation with economic growth. However, only GDCF has been found to be significantly related to GDP both in the short run and long run. The reason for insignificant relation of exports and GDP might be that this sector remained a tiny sector constituting less than 5 percent of GDP until 1991. It could reach double digit figures only by 2002.
India needs to keep up its momentum of growth in domestic investments. It would lead to an increase in overall production in the economy. With the recent downturn in the world economy, India also needs to concentrate on its already large and growing domestic demand. Increased investment would further increase the domestic demand via the multiplier effect. Investments, particularly in infrastructure would also lead to a reduction in the cost of export making our exports more price competitive in the world market.
Although in India's case exports have not been instrumental in increasing GDP but the positive sign of export coefficient signifies that stimulating export would definitely spur economic growth. What is required is accelerating the pace of trade liberalization and promoting the export sector. India can definitely improve upon this aspect to reap the benefits of trade. As the scope of increasing exports to developed countries is limited because of the recent economic slowdown and growing protectionism hence India needs to diversify its exports towards developing countries of Asia and Africa where in the recent past India has been able to increase its exports. This could also lead to diversification of its exports in terms of composition, as India can move from exports of traditional goods to technological and capital intensive goods.
Exports not only depend on external demand but also on internal production, that is, within the country production. Removing supply side bottlenecks would make domestic products cost effective and more competitive in the world market. The cointegrating relationship between growth, domestic investment and exports imply that there is a relationship between the three variables. Investments in infrastructure can facilitate production and increase exports. From the experiences of East Asian countries and China it is evident that tremendous economic growth can be achieved with high rate of growth of export volume. Further increase in investment together with diversification of investment towards export sector would lead to increase in the rate of economic growth of the country. Hence this study recommends improving upon the investment culture in the country and emphasizing upon infrastructural projects to facilitate exports. The critical values are those of McKinnon (1991) . * and**represents significant at 1% and 5% respectively.
i.Lag lengths for the ADF test is chosen on the basis of the Schwarz Criteria (SIC). 
